The effects of thymidine on deoxyribonucleotide pool levels, cytotoxicity and mutation induction in Friend mouse erythroleukaemia cells.
The ability of excess thymidine (10(-6)-10(-3) M) to enhance the frequency of 6-thioguanine (6-TG) resistant cell mutants and 2,6-diaminopurine (DAP) resistant cell mutants in Friend mouse erythroleukaemia cells, clone 707, was investigated. A significant increase in mutant frequency for both markers was observed at the higher (10(-4) and 10(-3) M) thymidine treatments. Measurements of deoxyribonucleoside triphosphate pool sizes in the cells revealed a dramatic elevation of the deoxythymidine triphosphate and deoxyguanosine triphosphate pools, an increase in the deoxyadenosine triphosphate pool and an almost complete disappearance of the deoxycytidine triphosphate pool at the higher thymidine treatments. This complemented the mutagenesis data. These results support the view that increases in mutant frequency may take place following perturbations in DNA precursor pools through a resultant decrease in the fidelity of DNA synthesis. Measurements of deoxyribonucleoside triphosphate pools were also carried out on clone 707 Friend cells and a thymidine kinase-deficient subclone, 707 BUF. The thymidine kinase-deficient subclone had significantly reduced deoxythymidine triphosphate and deoxyguanosine triphosphate pools relative to those observed in-clone 707 cells. The previously observed mutagen hypersensitivity in thymidine kinase-deficient Friend cells may result through pool imbalance rendering DNA excision repair error prone.